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The Need of the Quality of Work Life of Employees of Production Line of
Taiwan High-Tech Industries
- An Empirical Research on Semiconductor Corporations of Taiwan

He-You Jang Hsiao-Cheng Yu

I nstitute of Management of Technology, National Chiao-Tung University, Taiwan

Abstract

Quality of work life means employees’ perceptions of their physical and mental well-being at
work. Exploring quality of work life of employees from various companies can help realize what the
employees need to managers. The best-know theory of motivation was proposed by Abraham Maslow

23 . He hypothesized that within every human being there exists a hierarchy of five needs 24
With satisfying these needs, the managers can have great benefit of human resource management. We
construct a research framework to explore the need of quality of work life of production line employees
of Taiwan semiconductor industry and show that the differences between people may have different
order of QWL needs to the order of Maslow's hierarchy of needs theory. Employees of production line
of TSMC, UMC, and Powerchip Semiconductor Corporation were samples for survey research. We use
analytic hierarchy process (AHP) to set priorities of needs of QNL and to compare the result to
Maslow's five needs hypothesis. Finally, we found out that people have different job or work in different
environment may have different order of needs of QWL.

Keywords Quality of Work Life, Selection model, Analytic hierarchy process (AHP), Semiconductor
Corp.

1. Introduction

We might define motivation in terms of some outward behavior. People who are “motivated” exert a
greater effort to perform than those who are “not motivated.” A need means some internal state that
makes certain outcomes appear attractive. A more descriptive definition would say motivation is the
willingness to do something and‘is conditioned by this action’s ability to satisfy some need for the
individual. The motivation process can beseenin Figure2-1 21

An unsatisfied need creates tension, which stimulates drives within the individual 21 . These

drives generate a search behavior to find particular goalsthat, if attained, saisfy the need and lead to the
reduction of tension. One of the purposes of this paper is to study the need of QWL of production line
employees of Taiwan semiconductor industry corporations.

Unsatisfied Tension Drives Search
need behavior
Goal Need Reduction
achievement satisfaction of tension

Figure 2-1 Basic Motivational Process

This study constructs a research framework to explore the need of quality of work life of
production line employees of Taiwan semiconductor industry and see if the result similar to the order of
Maslow’s hierarchy of needs theory. Analytic hierarchy process (AHP) is used to discuss the best
selection model and criteria for the demand of quality of work life of employees, and find out the
relative weights of these criteria. The goal of the hierarchy isto set priorities of needs of QWL and to
compare the result to Maslow's five needs hypothesis. The General criteria include physiological
& safety, friendship & communication, and esteem & self -actualization. The secondary criteria include
equitable compensation, employee welfare, a safe environment, job security, communication between
colleagues, communication between him/her and his /her supervisor, and communication between
divisions, esteem & self-actualization: performance appraisal, career development, self-fulfillment. We



investigate the opinions of these needs by questionnaires. Employees of production line of TSMC, UMC,
and Powerchip Semiconductor Corporation were samples for survey research.

This study is structured as follows. The next section provides a definition of QWL and brief
review the related literature. Section 3 describes the needs of QWL. Section 4 describesanalytical
hierarchy process (AHP). In section 5, the hierarchy of the needs of QWL is structured. In section 6,
empirical results are presented and discussed. Section 7 concludes the study.

2. Related literature

2.1.  Quality of work life (QWL): What it is?

There are two ways of looking at what quality of work life means. One way equate QWL with a set of
objective organizational conditions and practices €.g., promotion-fromwithin policies, democratic
supervision, employee involvement, safe working conditions) [ 19 ].An example of this approach is
shown in Figure 21. The other way equates QWL with employees’ perceptions that they are safe,
relatively well satisfied, and able to grow and develop as human beings. This way relates QWL to the
degree to which the full range of human need is met [ 21 ]. And we define QWL in terms of
employees’ perceptions of their physical and mental well-being at work in this case.

Retiremgnlyj ca center
progr am

AW

Saf e
meeting

6
deEnrntpiltc;yyeeedu atii on
participatfon

meeti ng

Figure2-1 19

Quality of work lifethrough quality relationships, as practiced by the Adolph Coors Company of Golden, Colorado.

2.2.  Maslow's hierarchy of needs

The previous description of the motivation process doesllittle to specifically explain employee behavior.
Therefore, we look at the theory that Abraham Maslow formulated in the 1950s 24 25
Maslow hypothesized that within every human being there exists a hierarchy of five needs. Asillustrated
inFigure2-2 24 | theseneedsare
1. Physiological: includes hunger, thirst, shelter, sex and other bodily needs.
2. Safety: includes security and protection from physical and emotional harm.
3. Love: includes affection, belongingness, acceptance, and friendship.
4 Esteem: includes internal esteem factors such as self-respect, autonomy, and achievement;
and external esteem factors such as status, recognition, and attention.
5. Sdf-actualization: the drive to become what one is capable of becoming; includes growth,
achieving one’s potential, and self-fulfillment.

As each of these needs becomes substantially satisfied, the next need becomes dominant. In
termsof Figure2-3 24 , theindividual moves up the hierarchy.

Maslow separated the five needs into higher and lower levels 24 . Physiological and safety
needs were described as low-order needs, and love, esteem and self-actualization as higher-order needs.
The differentiation between the two orders was made on the premise that high-order needs are satisfied
internally, whereas lower-order needs are satisfied externally (by such things as money wages, union
contracts, tenure, and pleasant working conditions.)



Self-

actualization
Esteem
Safety
Love Physioloaic Love
Safety Degree of
satisfactior]
Physiological
Time
Figure2-2 23 24 25 Figure2-3 23 24 25
Maslow's Hierarchy of Needs The variation of Maslow's Hierarchy of Needs

3. Needsof QWL

Intheory, QWL issimple —it involves giving workers the opportunity to make decisions about their jobs,
the design of their workplaces, and what they need to make product or to deliver service most effectively

51 . It requires managers to treat workers with dignity on the job. It focus is on employees and
management operating the business together.

In practice, we can find illustrations in the auto, steel, food, electronics, and consumer products
industries. In Figure 21, people equate QWL with a set of objective organizations and practices.
Another way equates QWL with employees’ perceptionsthat they are safe, relatively well satisfied, and
able to grow and develop as human beings. This study merges these two views and Maslow' s five needs
hypotheses in Figure 3-1. We separated the set of needs of QWL into three parts.

1. Physiological & safety: equitable compensation, employee welfare, a safe environment, and

job security.

2. Friendship & communication: communication between colleagues, communication between

him/her and his /her supervisor, and communication between divisions.

3. Esteem &self-actualization: performance appraisal, career devel opment, self-fulfillment

Esteem & self- Physiological

acnuanzanonr &sfety
Need
of
QWL

Friendship
&communication

a safe environment

job security

communication betweér

cORymuni cation betweey

communication between
him/her and his/her
supervisor

Figure 3-1
Needs of QWL

4. Theanalytical hierarchy process (AHP)

The Analytical Hierarchy Process (AHP) is a decision-aiding method developed by Saaty [ 37 ,

40 ].Itaimsat quantifying relative priorities for agiven set of alternatives on aratio scale, based on
the judgment of the decision-maker, and stresses the importance of the intuitive judgments of a
decision-maker as well as the consistency of the comparison of alternatives in the decision-making
process[ 40 ]. The strength of this approach is that it organizes tangible and intangible factorsin a
systematic way, and provides a structured yet relatively simple solution to the decision-making problems
[ 40 ]. The AHP is a viable, usable decision-making tool. We will briefly review the AHP's
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implementation steps.

4.1. Implementation steps of AHP
Saaty[ 37 , 40 ]developed thefollowing stepsfor applying the AHP:

1. Definethe problem and determine its goal.

2. Structure the hierarchy from the top (the objectives from a decision-maker's viewpoint)
through the intermediate levels (criteria on which sub sequent levels depend) to the lowest
level which usually containsthe list of alternatives.

3. Construct a set of pair-wise comparison matrices (size N~ N) for each of the lower levels
with one matrix for each element in the level immediately above by using the relative scale
measurement shown in Table 1 The pair-wise comparisons are done in terms of which
element dominates the other.

Table 1
Pair-wise conparison scale for AHP preferences

Numerical rating Verbal judgments of preferences
Equally preferred

Equally to moderately
Moderately preferred
Moderately to strongly

Strongly preferred
Strongly to very strongly
Very strongly preferred
Very strongly to extremely
Extremely preferred

© 00 N O 0o B~ W DN PP

Table 2

Pair-wise comparison matrix
Exp. A B
1 2

172 1

14 13

8 16 4

o0 w>
R wAO
~ A~ OO 0O

4.  Thereare N(N - 1)/ judgments required to develop the set of matrices in step 3. Reciprocals
are automatically assigned in each pair-wise comparison.

5. Hierarchical synthesisisnow used to weight the eigenvectors by the weights of the criteria
and the sum is taken over all weighted eigenvector entries corresponding to thosein the next
lower level of the hierarchy.

6.  Having made all the pair-wise comparisons, the consistency is determined by using the
eigenvalue, | max + 10 Calculate the consistency index, Cl asfollows:

Cl =(l ,n - N)/(n-1), where n is the matrix size. Judgment consistency can be checked

by taking the consistency ratio (CR) of Cl with the appropriate valuein Table 3. The CR is
acceptable, if it does not exceed 0.10. If it is more, the judgment matrix isinconsistent. To
obtain a consistent matrix, judgments should be reviewed and improved.

7.  Steps 3-6 are performed for al levelsin the hierarchy.

Table3

Average random consistency (RI)

N 1 2 3 4 5 6 7 8 9 10 11 12
RI. 000 000 058 090 112 124 132 141 145 149 151 153

4.2. Implementation: The ‘Expert Choice’ professional software
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‘Expert Choice' software is a professional commercial software, developed by Expert Choice, Inc.
[11], which simplifies the implementation of the AHP's steps and automates many of its computations.
There is no need to implement the steps manually. The following can be done manually or automatically
by the AHP software, Expert Choice:

synthesizing the pair-wise comparison matrix;

calculating the priority vector for a criterion such as experience;
calculating the consistency ratio;

caculating | ;

calculating the consistency index, Cl;

selecting appropriate value of the random consistency ratio from Table 3; and
Checking the consistency of the pair-wise comparison matrix to check whether the
decision-maker's comparisons were consistent or not.

Nog ~MwhPE

5.  Structurethe hierarchy of the needs of QWL
The methodology and the concept of PATTERN (Planning Assistance through_Technical Evaluation of
Relevance Number) 32 47 48 49 50 was applied to structure the hierarchy of the

needs of QWL. Three steps to structure the hierarchy and weight the criteria:
1. Describethejob characteristics of Taiwan semiconductor production line.
2. Structurethe hierarchy of the needs of QWL.
3. Dothequestionnaires and weight the criteria

5.1. Job characteristics of Taiwan semiconductor production line

Taiwan semiconductor corporations divided their production linesinto several teamsand jobs, which an
entire job is not done by individual but instead is broken down into steps, and each steps is complete by
a different person. Individual employees specialize in doing part of an activity rather than the entire
activity. Activities are broken into smaller tasks resulting in a large segment of the work force doing
routine and repetitive activities more than eight hours a day, five daysa week, and forty-eight to fifty
weeks ayear. The organizations also encourage competition between teams to increase productivity and
performance.
Job characteristics:

1. highwork specialization
2. low levelsof skills

3. limited task

4.  repetition

5.

competition between teams

5.2.  Thehierarchy of the needs of QWL

The goal of the hierarchy isto set priorities of needs of QWL and to compare the result to Maslow's five
needs hypothesis. The criteria include physiological & safety, friendship & communication, and esteem
& self-actualization. Figure 4-1 isthe hierarchy of the needs of QWL.
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Leve 1 Leve2 Leve 3

Goal General Sub criteria
criteria
A safe environment
! ) Job security
—|  Physiological % Equitable compensation
& safetv
Employee welfare
Setting G ationbetu i
riorities of ) ) ommunication een colleagues
P —— Frlends_hlp_ E Communication between divisions
needs of QWL & communication Communication between him/her and his
/her supervisor
Esteem Career development
H assitactualization (—  Sd-fufiliment
Performance appraisal
Figure 5-1

Hierarchy of the needs of QWL

5.3.  Questionnaires design and evaluation

We construct a research framework to explore the need of quality of work life of production line
employees of Taiwan semiconductor. Three general criteria and ten sub criteria were presented in this
study. This study designs a questionnaire of AHP regarding needs of QWL. TSMC is the biggest
semiconductor manufacture corporation, UMC is the second biggest, and Powerchip is the follower in
Taiwan semiconductor industry. These corporations. have most of the market share of Taiwan
semiconductor industry. We chose these employees of production line of TSMC, UMC, and Powerchip
semiconductor corporations as our sample frame.

We select 180 subjects at random form these .employees and separate these subjects in eighteen
parts. We teach each part how to fill the questionnaire of AHP to increase valid rate. 180 questionnaires
were sent out and 153questionnaire were returned, for response rare of 85%. After rejecting 45 invalid
guestionnaires, the valid rate was 70.6% (=108/153). Although, the response rate of this study was high,
but answering the questionnaire of AHP were not easy. It was difficult to improve the validate rate. We
believe that a response rate of 85% and valid rate of 70.6% are responsible for the research.

6. Empirical result

After each criterion of the hierarchy was calculated by “ Expert Choice” software, we found that in Table
criterion “ Equitable compensation” acquires the biggest weight, criterion “ A safe environment” acquires
the second, and criteria “ Career development” acquires the third in sub criteria level. This result may
indicate that equitable compensation and a safety environment are important needs of these sub criteria
that will affect the QWL alot. It also tells managers they should design an equitable pay system and a
safety environment first. Other criteria show in Table 4 and Figure 6-1 acquires weight closely.

Table4
Priority vector
. .+ communication
A safe Job security Equitable Employee Conggwéecznon Corrén;twégﬁtlon between Career Sdif-fulfillment Performance
environment compensation welfare colleagues divisons him/her anq his development appraisal
/her super visor
Priority

vect 6§ r153980. 08750 0.203690. 08846038. 0673640.062030.0757706 1011405 0782®7 091482




A safelob secErqiutit abErmpl oyCeooemmuni Cammwmi Cammwmi c aQairereiSel f - f ulPeir fomenance
environment compensawéebharebet weenbet webrt ween dheivme/l hoeprme nt appraisal
colleagdesi si amsl his /her
FigureG-l supervisor

Priority vector of sub criteria

Table5 shows the weight of each general criterion of needs of QWL. The criterion “Physiological
&safety” acquires the biggest weight of general criteria. It indicated that the result is the same as
Maslow's hypothesis that physiological and safety are the first two needs of the hierarchy 25
Maslow' five needs theory also indicates that the last three needs will be love, esteem, and self
actualization 25 . Table5 and Figure 6-2 show that the second biggest criterion is criterion “esteem
& self-actualization”, that is different from Maslow’s five needs theory. In Maslow's theory, love is the
third need, esteem is the fourth need, and self-actualization isthe last need asin Figure 6-3.

In this study, “Friendship &communication” is the last one criterion. We discuss with the
managers of semiconductor production lines and analysis the job characteristics of the employees. We
conclude that their work was highly specialization, repetition that and managers encourage competition
between teems that made these employees felt boring and did not wish to make any communication or
establish relationship with other teams. And because the performance was appraised by their supervisor,
so he/she treat the relation with supervisor very serious.

Finally, employees wish to_have a better performance that they would seek to have better career
development and a better performance appraisal ‘method. That is why the criterion “Esteem
& self-actualization” isthe second high of general criteriain Figure 6-2.

Table5
Priority vector of general criteria

Physiological & safety Friendship-& communication Esteem & self -actualization

Piority vedt.dr2139 0. 2051 488 0270924

0.6 Plyssalf zlt gotesl Seif -actualization Esteem
y & sdf-actualization

0.p
0.p Esteem &self- Fl’iendSi."lip.
0 13 Friendsh?ﬁt“al‘za‘ion Love & communication

’ &communifecatt on hysiological
0. Sdfety Physiologi

& safety

0. / Physiological \

0

Filgure 6-2 Figure 6-3
Hierarchy of Needs of QWL Maslow’s Hierarchy of Needs & QWL

7. Conclusions

People who are “motivated” exert a greater effort to perform than those who are “not motivated.”
Motivation is the willingness to do something and is conditioned by this action’s ability to satisfy some
need for theindividual. A need means some internal state that makes certain outcomes appear attractive.
This study constructs aresearch framework to explore the need of quality of work life of production line
employees of Taiwan semiconductor industry and see if the result similar to the order of Maslow’s
hierarchy of needstheory.The result of this study shows that the order of needs of QWL isdifferent from
Maslow's research. We conclude that people have different job may have different job characteristics
that will influence their needs of QWL.
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